[Abstract] Nucleosomes organize the eukaryotic genome into chromatin. In cells, nucleosome assembly relies on the activity of histone chaperones, proteins with high binding affinity to histones. At least a subset of histone chaperones promotes histone deposition in vivo. However, it has been challenging to characterize this activity, due to the lack of quantitative assays.
assays to measure their histone deposition activity. Most existing assays have used native gel analysis to assay nucleosome assembly (Muthurajan et al., 2016) . The readout in these assays is prone to misinterpretation, as histones and DNA can form a variety of complexes and native gel analysis is not sufficient to accurately distinguish between the different histone-DNA complexes.
We have developed a nucleosome assembly and quantitation (NAQ) assay that measures the amount of nucleosome particles formation in vitro. This assay relies on the activity of Micrococcal Nuclease (MNase), an enzyme that digests DNA that is not bound by histone proteins. The subsequent purification of the DNA fragments provides a footprint of the histone-DNA complexes in solution. The characteristic protection of ~150 bp DNA is a signature of intact nucleosome species and can be measured using a Bioanalyzer apparatus (Muthurajan et al., 2016) . Data normalization to a loading control DNA allows us to compare and accurately quantify the amount of nucleosomes formed in different samples. The NAQ assay has been successfully used to measure the activity of the chromatin assembly factor 1 (CAF-1) in vitro (Mattiroli et al., 2017a and 2017b) , and has the potential to reveal the differential contribution of histone chaperones to nucleosome assembly in cells. This will pave the way for the complete understanding of their functional roles in nucleosome dynamics. 
Data analysis
The output of the Bioanalyzer run (Figure 4) is checked in the Expert 2100 Software to keep the signal threshold to 20 RFU (relative fluorescence units). Use fresh or store at -20 °C for use within one week (limit freeze/thaw cycles)
